The present investigation tested the role of ATP-activated P2X7 receptors (P2X7Rs) in alcohol-induced brain damage using a model that combines intragastric (iG) ethanol feeding and high fat diet in C57BL/6J mice (Hybrid). The Hybrid paradigm caused increased levels of pro-inflammatory markers, changes in microglia and astrocytes, reduced levels of neuronal marker NeuN and increased P2X7R expression in ethanol-sensitive brain regions. Observed changes in P2X7R and NeuN expression were more pronounced in Hybrid paradigm with inclusion of additional weekly binges. In addition, high fat diet during Hybrid exposure aggravated the increase in P2X7R expression and activation of glial cells.
Introduction
Neurological and cognitive impairments leading to permanent brain damage are major consequences of chronic alcohol abuse (Vetreno et al., 2011) . Studies indicate that 50% of detoxified alcoholics have measurable cognitive impairments and over 75% of chronic alcoholics have significant brain damage at autopsy (Vetreno et al., 2011) . At the neuroanatomical level, adverse effects of chronic alcohol intake include reduction of brain volume due to white matter loss, thinning of the corpus callosum and atrophy of the mammillary bodies. Regional volume differences are, in part, due to neuronal loss and gliosis in the thalamus, forebrain, hippocampus and cerebellum (Obernier et al., 2002; Zahr et al., 2011) .
Nutritional deficiencies are associated with severe conditions of alcohol related brain damage such as Wernicke encephalopathyKorsakoff syndrome (Nardone et al., 2013) . In contrast, increased caloric intake and obesity in the Western societies often accompany alcohol consumption and abuse. There is evidence that together, alcohol abuse and obesity, may lead to higher rates of liver damage compared to the effects of either factor alone (Deng et al., 2005; Xu et al., 2011) . Moreover, alcohol abuse and obesity separately are among etiologies of neurocognitive deficiencies. However, little is known if there is a synergy between ethanol and obesity in causing brain damage.
Recent evidence regarding the molecular mechanisms of alcohol (ethanol)-induced brain damage suggests the involvement of ethanolinduced neuroinflammation (Crews and Nixon, 2009; Crews and Vetreno, 2014; He and Crews, 2008; Kelley and Dantzer, 2011) . These studies demonstrated increases in the number of pro-inflammatory cytokines as well as oxidative stress markers in both animal models of Abbreviations: CNS, central nervous system; Hipp, hippocampus; Striat, striatum; MidBr, midbrain; iG, intragastric; EtOH, ethanol; HCFD, high fat diet; ATP, adenosine triphosphate; NO, nitric oxide; iNOS, inducible NO synthase; IL-1β, interleukin 1 beta; IL-6, interleukin 6; IL-10, interleukin 10; TNFα, tumor necrosis factor alpha; TGFβ, transforming growth factor beta; MCP-1, monocyte chemoattractant protein 1; CCL2 (same as MCP-1), chemokine CC ligand 2; TLR, toll-like receptor; P2X7R, purinergic P2X7 receptor; Iba1, ionized calcium binding adapter molecule 1; GFAP, glial fibrillary acidic protein; NeuN, neuronal nuclear antigen; HRP, horseradish peroxidase; RT-PCR, reverse transcription polymerase chain reaction.
